Nonadditive effects among threats on rare plant species.
The current loss of biodiversity has put 50,000 plant species at an elevated risk of extinction worldwide. Conserving at-risk species is often complicated by covariance or non-additivity among threats, which makes it difficult to determine optimal management strategies. We had a unique opportunity to demographically quantify covariance and non-additive effects of more threats on more rare plant species than ever before in a single analysis. We used 1,082 population monitoring reports from 186 populations across three US states of 27 rare, herbaceous plant species collected over 15 years by citizen scientists. We found a significant three-way interaction on annual growth rates such that rare plant population sizes were reduced by 46% during the time immediately post-disturbance when populations were also browsed by deer and had high level of woody species encroachment. This non-additive effect should be considered a major threat to the persistence of rare plant species. Our work highlights the need for comprehensive, multi-threat assessments to determine optimal conservation actions. Article impact statement: Multi-threat assessment reveals an interactive effect with a dangerously large negative impact on rare plant species' viability. This article is protected by copyright. All rights reserved.